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(54) CATALYST FOR PURIFICATION OF EXHAUST GAS, ITS PRODUCTION AND METHOD FOR 

PURIFYING EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the sulfur poisoning of an 
NOx occlusion and reduction type catalyst for the purification of 
exhaust gas containing titania in the carrier and to further increase 
the NOx removal rate of the catalyst after long-term use at a high 
temperature. 

SOLUTION: A catalyst supporting layer is composed of a powdery 
AJ203- TiC2 carrier obtained by coating the surfaces of alumina 
particles with independent fine titania particles having <10 nm 
particle diameter. Titania has a smaller number of base spots than 
alumina and is less liable to adsorb SOx. The contact of an NOx 
storage material with the alumina is suppressed and the interface 
between the titania and the NOx storage material increases. Since 
an easily decomposable multiple oxide precursor is formed, the 
desorption of adsorbed SOx is facilitated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a NO x occlusion reduction type catalyst for emission gas purification 

characterized by comprising the following, to this catalyst carrying layer. A catalyst for 
emission gas purification containing aluminum 2 0 3 -Ti0 2 carrier powder in which particle 

diameter covers the surface of an alumina particle with the titania particles of 10 nm or less 
which became independent, respectively. 
A carrier substrate. 

At least a kind of NO x occlusion material chosen from a catalyst carrying layer who consists 

of a porosity oxide formed on this carrier substrate, the precious metals supported by this 
catalyst carrying layer, an alkaline metal supported by this catalyst carrying layer, alkaline- 
earth metals, and a rare earth element. 

[Claim 2]an alumina particle and particle diameter — a titania of 10 nm or less — with the 1st 
process of making into less than five pH of a slurry which consists of sol. The 2nd process 
of obtaining aluminum 2 0 3 -Ti0 2 carrier powder by which the surface of this alumina particle 

was covered with setting to 5-8 pH of this slurry by which pH was made less than five, and 
particle diameter was covered by the titania particles of 10 nm or less which became 
independent, respectively, A manufacturing method of a catalyst for emission gas 
purification becoming the 3rd process of supporting a kind of NO[ at least ] occlusion 

material chosen as this aluminum 2 0 3 -Ti0 2 carrier powder from an alkaline metal, alkaline- 
earth metals, and a rare earth element, and the precious metals, more. 
[Claim 3]A manufacturing method of the catalyst for emission gas purification according to 
claim 2 performing said 1st process and said 2nd process agitating said slurry by 
supersonic vibration. 

[Claim 4]Occlusion of the NO x which contacts the catalyst for emission. gas purification 
according to claim 1 to exhaust gas of hyperoxia atmosphere with which an air-fuel ratio 
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(A/F) burned or more by 18, and is contained in this exhaust gas is carried out to this NO x 

occlusion material, An exhaust gas purifying method carrying out reduction purifying of the 
NO x which fluctuated an air-fuel ratio to SUTOIKI - overfuel periodically, and was emitted 

from this NO occlusion material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to NO x occlusion reduction type the catalyst for 

emission gas purification with which the exhaust system of a car, etc. are equipped and 
which is used and a manufacturing method, and the exhaust gas purifying method using 
the catalyst for emission gas purification. 
[0002] 

[Description of the Prior Art]ln the lean burn engine, it is made to burn by the fuel lean 
condition of hyperoxia, and the system which carries out reduction purifying of the NO x by 

making exhaust gas into reducing atmosphere is always developed and put in practical use 
by considering it as fuel SUTOIKI - rich conditions intermittently. And the NO x occlusion 

reduction type catalyst for emission gas purification using NO x occlusion material which 

emits NO x by which carried out occlusion of the NO x by lean atmosphere, and occlusion 

was carried out by SUTOIKI - a rich atmosphere as the optimal catalyst for emission gas 
purification for this system is developed. 

[0003]For example, the catalyst for emission gas purification which supported alkaline-earth 
metals and Pt(s), such as Ba, to porosity oxide support, such as alumina, is proposed by 
JP,5-317652,A. Publication number The catalyst for emission gas purification which 
supported an alkaline metal and Pt(s), such as K, to porosity oxide support, such as 
alumina, is proposed by the 6 No. -31 139 gazette. Furthermore, the catalyst for emission 
gas purification which supported a rare earth element and Pt(s), such as La, to porosity 
oxide support, such as alumina, is proposed by JP,5-168860,A. 

[0004]Since exhaust gas also becomes pulse form from lean atmosphere with SUTOIKI - a 
rich atmosphere by controlling an air-fuel ratio to become pulse form from the fuel Lean 
side fuel SUTOIKI - a rich side, If this NO x occlusion reduction type catalyst is used, in the 

Lean side, occlusion of the NO x will be carried out to NO x occlusion material, and it is 
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emitted by SUTOIKI or a rich side, and it will react to reducible components, such as HC 
and CO, and will be purified. Therefore, even if it is exhaust gas from a lean burn engine, 
NO x can be purified efficiently. Since HC and CO in exhaust gas are consumed by 

reduction of NO x while they oxidize with the precious metals, HC and CO are also purified 

efficiently. 

[0005]However, in exhaust gas, S0 2 which the sulfur (S) contained in fuel burned and 

generated is contained, and it oxidizes with the precious metals in the exhaust gas of lean 
atmosphere, and serves as S0 3 . And it became sulfuric acid easily with the steam too 

contained in exhaust gas, these reacted to NO x occlusion material, sulfite salt and sulfate 

generated, and it became clear that NO x occlusion material carries out poisoning 

degradation by this. Since porosity oxide support, such as alumina, has the character to be 
easy to adsorb SO x , it has the problem that the above-mentioned sulfur poisoning is 

promoted. 

[0006]And in this way, NO x occlusion material became sulfite salt and sulfate, when 

poisoning degradation was carried out, it becomes impossible to already have carried out 
occlusion of the NO x , and, as a result, there was fault that the purification performance of 

NO x after a durability test (henceforth the durability back) fell, with the above-mentioned 

catalyst. 

[0007]Using a titania carrier was recollected and the experiment was conducted. As a 
result, since only S0 2 through which a titania was not adsorbed but SO x flowed 

downstream as it was and which carried out direct contact to the precious metals oxidized, 
the grade of sulfur poisoning became clear [ few things ]. However, in the titania carrier, it 
became clear [ that there is also fault that initial activity is low and the purification 
performance of NO x after durability is also still low ]. 

[0008]Then, using for JP,8-099034,A the compound carrier which consists of Ti0 2 -Al 2 0 3 is 

proposed. The applicant for this patent has proposed using the carrier which added the 
rutile type titania to alumina in Japanese Patent Application No. 9-359690. 
[0009]Thus, by using the compound carrier which used alumina and a titania as mixing or a 
multiple oxide, early NO x purifying rate is highly maintainable by the strong point of 

alumina. Since it is easy to be desorbed from SO x by which the titania could not adsorb 

SO x easily compared with alumina, and the titania was adsorbed at low temperature 

compared with the case where alumina is adsorbed, the contact probability of NO x 

occlusion material and SO x becomes low. Therefore, if the above-mentioned compound 

carrier is used, high NO x purifying rate is secured also in the first stage, and since sulfur 
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poisoning is controlled, NO x purifying rate after durability will improve. 
[0010] 

[Problem(s) to be Solved by the lnvention]However, even if it is a catalyst for emission gas 
purification which contains a titania in a carrier which is indicated by above-mentioned JP,8- 
099034,A etc., it cannot say that the depressor effect of the sulfur poisoning after elevated- 
temperature durability is enough, but control of the further sulfur poisoning and 
improvement in NO x purifying rate are called for. This invention is made in view of such a 

situation, and it aims at controlling further the sulfur poisoning of the NO x occlusion 

reduction type catalyst for emission gas purification which contains a titania in a carrier, and 
raising further NO purifying rate after elevated-temperature durability. 

[0011] 

[Means for Solving the Problem]The feature of a catalyst for emission gas purification of 
this invention which solves an aforementioned problem, A carrier substrate and a catalyst 
carrying layer who consists of a porosity oxide formed on a carrier substrate, At least a kind 
of NO x occlusion material chosen from the precious metals supported by catalyst carrying 

layer, an alkaline metal supported by catalyst carrying layer, alkaline-earth metals, and a 
rare earth element, It is in aluminum 2 0 3 -Ti0 2 carrier powder in which particle diameter 

covers the surface of an alumina particle with the titania particles of 10 nm or less which 
became independent, respectively being included in a catalyst carrying layer in a NO[ ** 
and others ] x occlusion reduction type catalyst for emission gas purification. 

[0012]The feature of the optimal manufacturing method of this invention for manufacturing 
the above-mentioned catalyst for emission gas purification, an alumina particle and particle 
diameter — a titania of 10 nm or less -- with the 1st process of making into less than five pH 
of a slurry which consists of sol. The 2nd process of obtaining aluminum 2 0 3 -Ti0 2 carrier 

powder by which the surface of an alumina particle was covered with pH setting to 5-8 pH 
of a slurry made into less than five, and particle diameter was covered by the titania 
particles of 10 nm or less which became independent, respectively, It is in becoming the 
3rd process of supporting a kind of NO[ at least ] x occlusion material chosen as 

aluminum 2 0 3 -Ti0 2 carrier powder from an alkaline metal, alkaline-earth metals, and a rare 

earth element, and the precious metals, more. 

[00 13] And a catalyst for emission gas purification which was manufactured with a catalyst 
for emission gas purification according to claim 1 or the manufacturing method according to 
claim 2 as for the feature of an exhaust gas purifying method of this invention, An air-fuel 
ratio (A/F) carries out occlusion of the NO x which contacts to exhaust gas of hyperoxia 

atmosphere which burned or more by 18, and is contained in exhaust gas to NO x occlusion 

material, It is in carrying out reduction purifying of the NO x which fluctuated an air-fuel ratio 
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to SUTOIKI - overfuel periodically, and was emitted from NO x occlusion material. 
[0014] 

[Embodiment of the lnvention]ln the NO x occlusion reduction type catalyst for emission gas 

purification using the carrier which added the rutile type titania to alumina, The cause which 
does not improve, so that NO x purifying rate after durability was expected, Since the 

dispersibility of the titania to the inside of alumina was low, the probability that alumina will 
be adsorbed in SO x became high, and in order that sulfate might generate to some extent 

by the reaction of NO occlusion material and SO , it thought. 

X X 

[0015]So, in the catalyst for emission gas purification of this invention, it has a catalyst 
carrying layer containing aluminum 2 0 3 -Ti0 2 carrier powder in which particle diameter 

covers the surface of an alumina particle with titania particles of 10 nm or less. NO x 

purifying rate after durability improves by having such composition. 
[0016]Although the cause which becomes such is not clear, since the alumina particle 
surface is covered with the state where it high-distributed uniformly, in the state of a 
detailed primary particle, without condensing a titania and becoming an aggregated 
particle, Since there are few base points, and SO x cannot stick to a titania easily compared 

with alumina or SO to which it stuck tends to be desorbed from it, it thinks because the 

X 

amount of adsorption of SO is reduced as a whole. Furthermore contact with NO 

X X 

occlusion material and alumina is controlled, the interface of a titania and NO x occlusion 

material increases, and it thinks because desorption of SO x to which it stuck for the reasons 

of the multiple oxide precursor this is easy to disassemble being formed becomes easy. 
[0017]As a carrier substrate, what was formed from heat-resistant ceramics or metal, such 
as cordierite, can be used, and the shape can be chosen from a monolith type or a pellet 
type of honeycomb shape, etc. 

[0018]The catalyst carrying layer contains aluminum 2 0 3 -Ti0 2 carrier powder in which 

particle diameter covers the surface of an alumina particle with the titania particles of 10 nm 
or less which became independent, respectively. As an alumina particle, it excels in heat 
resistance and especially gamma-aluminum 2 0 3 with big specific surface area is preferred. 

The particle diameter of the alumina particle used as the core of this aluminum O -TiO 

carrier powder will not be restricted especially if larger than the titania particles which cover 
this. 

[0019]lf the particle diameter of the titania particles which have covered the alumina particle 
becomes larger than 10 nm in aluminum O -Ti0 0 carrier powder, Since SO becomes that 

an alumina particle is easy to adsorb and desorption of SO to which the interface of a 
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titania and NO occlusion material decreased and it stuck becomes difficult, NO purifying 

X A 

rate after durability will fall. 

[0020]The coating volume of the titania particles in aluminum 2 0 3 -Ti0 2 carrier powder has 

the desirable range of aluminum 2 0 3 /Ti0 2 =4 / 1 - 1/4 at a weight ratio. If there is less 

alumina than this, while purification performance will become low, it becomes easy to 
produce sintering of the precious metals, and if there are few titanias than this, sulfur 
poisoning-proof nature will fall. 

[0021]Although it may add to aluminum 2 0 3 -Ti0 2 carrier powder and other oxide powder, 

such as alumina, silica, a titania, and zirconia, may also be included in a catalyst carrying 
layer, it is desirable to constitute a catalyst carrying layer only from aluminum 2 0 3 -Ti0 2 

carrier powder. It is also preferred that Ce0 2 powder is included. By the oxygen occlusion 

discharge ability of Ce0 2 , purification performance improves further. If Ce0 2 (Ce0 2 -Zr0 2 

multiple oxide) stable by Zr0 2 is used, the endurance will improve further. 

[0022]As the precious metals supported by the catalyst carrying layer, one sort of Pt, Rh, 
Pd, Ir, or Ru or two or more sorts can be used, it is chosen out of an alkaline metal, 
alkaline-earth metals, and a rare earth element as a NO x occlusion material - a kind can be 

used at least. It is preferred that alkalinity uses either [ at least ] the high, high alkaline 
metal of NO x occlusion ability or alkaline-earth metals especially. 

[0023]Li, Na, K, and Cs are illustrated as an alkaline metal. The alkaline-earth metals refer 
to a periodic table 2A group element, and Ba, Be, Mg, Ca, Sr, etc. are illustrated. As a rare 
earth element, Sc, Y, La, Ce, Pr, Nd, Dy, Yb, etc. are illustrated. 

[0024]the holding amount of the precious metals in a catalyst carrying layer - per 1 I. of 
carrier substrates - case of Pt and Pd 0.1 -10g are preferred - 0.5-especially 10g are 
preferred. In Rh, 0.01 -10g are preferred, and it is preferred. [ of 0.05-especially 5g ] The 
holding amount of NO x occlusion material has [ per I. of carrier substrate ] the desirable 

range of 0.05-1.0 mol. if there are few holding amounts of NO x occlusion material than 0.05 

mol / L, NO x occlusion ability will fall - when it increases more than 1.0 mol / L, sintering of 

the precious metals will be promoted. 

[0025]A catalyst carrying layer is per 1 I. of carrier substrates. It is preferred to form in the 
range of 150-500g. An effect is saturated, even if purification performance will fall and it will 
form mostly from this, if there are few a catalyst carrying layer's amounts of formation than 
this. 

[0026]ln the manufacturing method of this invention which can manufacture the catalyst for 
emission gas purification of this invention, aluminum 2 0 3 -Ti0 2 carrier powder in which 

particle diameter covers the surface of an alumina particle with the titania particles of 10 nm 
or less which became independent, respectively first is manufactured, setting at the 1st 
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process first, in order to manufacture this aluminum 2 0 3 -Ti0 2 carrier powder - an alumina 

particle and particle diameter — a titania of 10 nm or less — pH of the slurry which consists 
of sol is made into less than five. Subsequently, in the 2nd process, pH sets to 5-8 pH of 
the slurry made into less than five, thereby » a titania — sol is covered with a high 
dispersion state by the alumina particle surface, without condensing. 
[0027]This mechanism is explained as follows. The relation between alumina, pH of a 
titania, and F-potential is shown in drawing 10. It turns out that the alumina surface and 
titania surface is also charged by pH in plus in less than five, the alumina surface is 
charged in plus and, as for the titania surface, pH is charged in minus in about five to eight 
from drawing 10. 

[0028]That is, since both the F-potential of alumina and a titania is plus sides by making pH 
into less than five in the 1st process, a titania — sol - comrades, alumina particles, and a 
titania — sol and an alumina particle will be in the state where it opposed electrically 
mutually, and will be in the state where it high-distributed in the slurry, and — if pH is set to 
5-8 in the 2nd process — a titania — sol - a negative charge is formed in the surface and 
positive charge is formed in the alumina particle surface, as a result, a titania — sol -- repel 
comrades mutually and condensation is controlled - the — on the other hand -- an alumina 
particle and a titania -- since sol pays well — a titania — sol adheres on the surface of an 
alumina particle in the state where it became independent, thereby -- the alumina particle 
surface - particle diameter - the titania of 10 nm or less which became independent, 
respectively -- the slurry which the powder which sol covered distributed is obtained. And 
by filtering and drying this slurry, particle diameter can manufacture aluminum 2 0 3 -Ti0 2 

carrier powder which the titania particles of 10 nm or less which became independent, 
respectively covered on the alumina particle surface. 

[0029]ln order to make pH into less than five in the 1st process, addition of various acid 
substances can perform. Since the acid substance which does not remain is desirable 
when it is considered as the catalyst for emission gas purification, it is preferred to use nitric 
acid. Even if nitrate ion remains, it is returned when exhaust gas becomes SUTOIKI - 
overfuel atmosphere, and since it becomes N 2 and is removed, there is no fault. 

[0030]Although addition of various alkali substances can perform pH also for being referred 
to as 5-8 in the 2nd process, it is desirable to use ammonia from the meaning which avoids 
remains like the above. 

[0031 ]As for the 1st process and the 2nd process, it is desirable to carry out, while it is 
preferred to carry out agitating a slurry well and it agitates a slurry using supersonic 
vibration, thereby — a titania — condensation of sol can be prevented certainly and titania 
particles can be covered with the state where it became independent, respectively, to an 
alumina particle. When using mechanical agitation, such as propeller churning, it is 
desirable to perform churning by supersonic vibration after mechanical agitation. 
[0032] moreover -- slurring only an alumina particle first and adjusting pH to less than five in 
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the 1st process, - there - a titania - it is desirable to add sol. the state where pH of the 
slurry exceeded five - an alumina particle and a titania — if sol lives together - a titania — 
since it is drawn all at once by sol at the base point of alumina - a titania — sol comes to 
condense. 

[0033]The 3rd process is a process of supporting NO x occlusion material and the precious 

metals to obtained aluminum 2 0 3 -Ti0 2 carrier powder. This process can be performed 

using the same supporting method as the former, such as the adsorption supporting 
method and the evaporating method. Although the catalyst for emission gas purification is 
used as the honeycomb shape which generally has a catalyst carrying layer, or the shape 
of a pellet form, After making the carrier powder containing aluminum 2 0 3 -Ti0 2 carrier 

powder support at least one side of NO x occlusion material and the precious metals, may 

form a catalyst carrying layer, and, After forming a catalyst carrying layer from the carrier 
powder which contains aluminum 2 0 3 -Ti0 2 carrier powder beforehand, at least one side of 

NO x occlusion material and the precious metals can also be supported. 

[0034]And in the exhaust gas purifying method of this invention, the catalyst for emission 
gas purification of above-mentioned this invention is used, Occlusion of the NO x which an 

air-fuel ratio (A/F) contacts to the exhaust gas of the hyperoxia atmosphere which burned 
or more by 18 and by which it is contained in exhaust gas is carried out to NO x occlusion 

material, and reduction purifying of the NO x which fluctuated the air-fuel ratio to SUTOIKI - 

overfuel periodically, and was emitted from NO x occlusion material is carried out. In 

hyperoxia atmosphere, NO contained in exhaust gas oxidizes on a catalyst, it becomes 
NO , and occlusion of it is carried out to a NO occlusion material. And if it is SUTOIKI - 

X X 

overfuel atmosphere periodically, NO x is emitted from NO x occlusion material, and on a 

catalyst, it will react to HC in exhaust gas, or CO, and will be returned. 

[0035]And in a catalyst carrying layer, since titania particles have covered the alumina 

particle, SO x cannot stick to alumina easily, and the reaction of NO x occlusion material and 

SO x is inhibited. The multiple oxide precursor this is easy to disassemble is formed [ that 

the interface of a titania and NO x occlusion material increases ], It is possible that 

desorption of SO x to which it stuck for which reason becomes easy, sulfur poisoning can 

fully be controlled also after elevated-temperature durability, and the fall of NO x 

decontamination capacity can fully be controlled. 
[0036] 

[ExampleJHereafter, an example and a comparative example explain this invention 
concretely. 

[0037](Example 1) Ion exchange water adjusted the pH to 2 with nitric acid Using and 
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agitating a propeller stirrer to 500 cc. particle diameter the gamma-aluminum 2 0 3 powder 

25g of 200 to 500 nm, and a titania - 83.3 g of sol (particle diameter [ of 7 nm ] and pH 1.5, 
30 % of the weight of solid content) was mixed in the 2-I. glass beaker. Furthermore nitric 
acid was added, the pH to 2 was adjusted, subsequently to an ultrasonic washing machine 
the beaker was put in, and ultrasonication was performed for 20 minutes. 
[0038]Next, agitating the above-mentioned slurry using a propeller stirrer, the ammonia 
solution was gradually dropped into the slurry and it was referred to as pH 7. It filters after 
that and is after desiccation and in the atmosphere at 80 **. It calcinated at 300 ** for 5 
hours, and aluminum 2 0 3 -Ti0 2 carrier powder was obtained. The electron microscope 

photograph of this aluminum 2 0 3 -Ti0 2 carrier powder is shown in drawing 1 and drawing 2 , 

and the mimetic diagram of aluminum 2 0 3 -Ti0 2 carrier powder is shown in drawing 3 . 

[0039]From drawing 1 and drawing 2 , signs that titania particles have covered almost the 
whole surface of the surface of an alumina particle are observed, and the particles of 
aluminum 2 0 3 -Ti0 2 carrier powder are considered to be structures like drawing 3 . The 

titania serves as an anatase type. 

[0040]To the specified quantity of obtained aluminum 2 0 3 -Ti0 2 carrier powder, the specified 

quantity of the dinitrodiammine platinum complex solution of prescribed concentration is 
impregnated and evaporated to dryness, and it is aluminum 2 0 3 -Ti0 2 carrier powder. 2 g 

[ per 120g ] Pt was supported. Subsequently, it is impregnated, the specified quantity of the 
nitric acid rhodium solution of prescribed concentration is evaporated to dryness, and it is 
aluminum 2 0 3 -Ti0 2 carrier powder. Per 120g 0.1-g Rh was supported. It is in the 

atmosphere about this. It calcinated at 250 ** for 3 hours. 

[0041]Next, the specified quantity of aluminum 2 0 3 -Ti0 2 carrier powder which supported Pt 

and Rh is impregnated in the specified quantity of the barium acetate solution of prescribed 
concentration, and it is after evaporation to dryness. It calcinates at 500 ** for 3 hours, 
aluminum 2 0 3 -Ti0 2 carrier powder Per 120g 0.2-mol Ba was supported. 

[0042]using the obtained catalyst powder — a law — a method — particle diameter It 
fabricated in the shape of [ which is 300 to 700 micrometer ] a pellet form, and the pellet 
catalyst was prepared. 

[0043](Comparative example 1) Ion exchange water Using and agitating a propeller stirrer 
to 500 cc. particle diameter the 200-500-nm gamma-aluminum 2 0 3 powder 25g and a 

titania - 83.3 g of sol (particle diameter [ of 7 nm ] and pH 1 .5, 30 % of the weight of solid 
content) was mixed in the 2-I. glass beaker. It filters, after agitating for 20 minutes with a 
propeller stirrer, and it is after desiccation and in the atmosphere at 80 **. It calcinated at 
300 ** for 5 hours, and aluminum 2 0 3 -Ti0 2 carrier powder was obtained. 

[0044]The pellet catalyst of the comparative example 1 was prepared like Example 1 using 
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this aluminum 2 0 3 -Ti0 2 carrier powder. 

[0045](Comparative example 2) The particle titania powder whose mean particle diameter 
is 20 nm, and the gamma-aluminum 2 <D 3 powder used in Example 1 were mixed so that it 

might be set to 1 to 1 by a weight ratio, and with the ball mill, it milled for 24 hours and fully 
mixed. The electron microscope photograph of this aluminum 2 0 3 -Ti0 2 carrier powder is 

shown in drawing 4 , and the mimetic diagram of this aluminum 2 0 3 -Ti0 2 carrier powder is 

shown in drawing 5 . 

[0046]Signs that the condensed titania particles have adhered to the alumina particle 
surface from drawing 4 are observed, and it is thought that this aluminum 2 0 3 -Ti0 2 carrier 

powder is composition like drawing 5 . 

[0047]The pellet catalyst of the comparative example 2 was prepared like Example 1 using 
this aluminum 2 0 3 -Ti0 2 carrier powder. 

[0048] 1g of pellet catalysts of examination / evaluation> example 1 and the comparative 
examples 1-2 were extracted, respectively, and a quartz tube 10 mm in inside diameter was 
filled up at plug shape, respectively. The model gas of hyperoxia atmosphere (Lean) and 
overfuel atmosphere (rich) which contains S0 2 in this as shown in Table 1 is changed at 

intervals of 30 seconds, and it is the rate of flow, respectively. The durability test circulated 
by a part for 500-ml/was done. Making it change by the pattern which shows drawing 6 the 
degree of catalyst floor temperature, S0 2 in model gas included between Step 1 and Step 

2. 

[0049] 
[Table 1] 





0. 


Calls 


CO 


H> 


SO. 


COi 


H.O 


Ni 




(X) 


(ppoC) 


<X) 


(X) 


(ppn) 


(X) 


(X) 




y-v 


7.7 


4500 


1.4 


0.5 


480 


9.6 


3 


mm 




0 


4800 


4.5 


1.5 


500 


10 


3 


a® 



[0050]ln the inside of the nitrogen gas which includes each catalyst after the above- 
mentioned durability test for 1% of H 2 From 100 ** When it heats with 20 ** the heating rate 

for /to 800 **, the desorption action of the sulfur measured with the mass spectrometer is 
shown in drawing 7 . From drawing 7 , compared with the catalyst of the comparative 
examples 1-2, sulfur begins to be desorbed from low temperature, and the catalyst of 
Example 1 is understood that there are also many desorption amounts. 
[0051]Next, it is each about each pellet catalyst after a durability test. 0.5g was extracted 
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and a quartz tube 10 mm in inside diameter was filled up at plug shape, respectively. The 
saturation NO occlusion amount and the rich spike NO occlusion amount were measured 

X X 

every 50 ** in the range of 200 to 400 **, respectively without performing pretreatment. 
Each result is shown in drawing 8 and drawing 9 . 

[0052]The gas flow rate was considered as a part for 3L/at measurement using the model 
gas shown in Table 2. And rich gas is circulated at each temperature and the state where 
there is no NO x by which occlusion is carried out on the catalyst is made. Next, lean gas 

was supplied, the amount of NO x by which occlusion was carried out to the catalyst in 10 

minutes was measured, and it was considered as the saturation NO x occlusion amount. 

Rich gas is supplied for 3 seconds after that, and lean gas is supplied again. The amount of 
NO x by which occlusion was carried out in 5 minutes from this lean gas supply start was 

measured, and it was considered as the rich spike NO x occlusion amount. 

[0053] 
[Table 2] 
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[0054]The catalyst of Example 1 has many NO x occlusion amounts compared with the 

catalyst of each comparative example, and drawing 8 and drawing 9 show excelling in NO x 

occlusion ability after durability. It is clear that this it is an effect using aluminum 2 0 3 -Ti0 2 

carrier powder in which the titania particles which became independent, respectively have 

covered almost the whole surface of the surface of an alumina particle. 

[0055] 

[Effect of the InventionJThat is, according to the catalyst for emission gas purification and 
exhaust gas purifying method of this invention, sulfur poisoning can be controlled effectively 
and NO decontamination capacity after elevated-temperature durability improves further. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 




[Drawing 1] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 6/6/2008 



JP,200 1-009279, A [DRAWINGS] 



Page 2 of 4 




[Drawing 4] 
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[Drawing 8] 
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[Drawing 10] 
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[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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